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I t ems listed in New Publicat ions can be or­
d e r e d directly f rom t h e pub l i sher ; they a r e 
no t available t h r o u g h A G U . 
Analytical Chemistry in the Exploration, Min­
ing, and Processing of Materials, L. R. P. Bu t l e r 
(Ed.) , Blackwell Scientific, Bos ton , Mass. , vii 
+ 254 p p . , 1986, $30 .00 . 
Atmospheres and Ionospheres of the Outer Plan­
ets and Their Satellites, Phys. Chem. Space Ser., 
AT.I) 
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Edward M. Stolper 
Citation 
I can th ink of few th ings m o r e p leasurab le 
t han i n t r o d u c i n g a y o u n g scientist whose re­
search has e n h a n c e d his visibility to such an 
ex ten t tha t his o r h e r image is clearly distin­
guishable f rom a m o n g the la rge n u m b e r of 
y o u n g scientists pub l i sh ing excel lent r e sea rch 
these days. 
Normal ly , t he rec ip ient of a y o u n g scientist 
awa rd is in a state a p p r o a c h i n g shock, with 
mixed feelings of p r i d e a n d humil i ty a n d ap­
prec ia t ion for all those who g u i d e d h im o r 
h e r on the way. For Ed Stolper , however , the 
s i tuat ion is d i f ferent , a n d he is si t t ing h e r e 
qui te calmly. A l t h o u g h h e is only 33 years 
old, his image shines br ight ly e n o u g h tha t it 
has received a t t en t ion p rev ious ly—He was 
a w a r d e d the Cla rke Meda l of t he Geochemi ­
cal Society in 1985, a n d he s h a r e d t h e New-
c o m b Cleveland Prize in 1985 with Sally Rig-
d e n a n d T o m A h r e n s for the best 1984 pa­
p e r in Science. T o d a y it is the Mace lwane 
A w a r d of the A m e r i c a n Geophysical U n i o n , 
a n d t h e r e a r e still several t o m o r r o w s before 
his age disqualifies h i m as a y o u n g scientist, 
m a k i n g it necessary for h im to s tar t ge t t ing 
vol. 15, Sushil K. At reya , S p r i n g e r - V e r l a g , 
New York , xiii + 224 p p . , 1986, $69 .50 . 
Fjords: Processes and Products, J a m e s P. M. 
Syvitski, David C. Bur re l l , a n d J e n s M. Skei, 
Sp r inge r -Ver l ag , N e w York , x + 379 p p . , 
1987, $85 .00 . 
General Circulation of the Ocean, H e n r y D. I., 
A b a r b a n e l a n d W. R. Y o u n g (eds.), Sp r inge r -
Ver lag , New York, xii + 2 9 1 , 1987, $69 .00 . 
Geophysical Fluid Dynamics, 2 n d ed. , J o s e p h 
Pedlosky, Sp r inge r -Ver l ag , N e w York , xiv + 
710 p p . , 1987, $49 .00 . 
The Physical Nature and Structure of Oceanic 
Fronts, Lect. Notes Coast. Estuarine Stud. Ser., 
vol. 19, K. N . F e d o r o v (Ed.) , Sp r inge r -Ve r l ag , 
d o w n to ser ious , m a t u r e resea rch . 
Before I say any m o r e a b o u t his r esea rch , 
p e r m i t m e to ou t l ine a few historical deve lop­
men t s . After g r a d u a t i o n f rom H a r v a r d with 
an A.B. s u m m a c u m l aude in 1974, with 
c o a u t h o r s h i p on four l u n a r science p a p e r s al­
ready to his credi t , h e won a Marshal l Schol­
a r sh ip (some of you know tha t these a r e very 
compet i t ive) a n d spen t 2 years at t he Univer ­
sity of E d i n b u r g h . Most Marshal l Scholars 
elect to s tudy at C a m b r i d g e o r O x f o r d , b u t 
Ed went to E d i n b u r g h because h e felt tha t h e 
could l ea rn s o m e t h i n g f rom Professor Mike 
O ' H a r a , hav ing h e a r d a b o u t O ' H a r a ' s cont r i ­
bu t ions to t he l u n a r p r o g r a m . T h i s des i re to 
l ea rn has cha rac te r i zed his r e sea rch ca ree r . 
H e r e t u r n e d to H a r v a r d as a Mas te r of Phi­
losophy, b e c a m e a Doc to r of Ph i losophy by 
1979, a n d was t h e n a p p o i n t e d to a posi t ion as 
an assistant p rofessor wi thou t a n in terval as 
pos tdoc to ra l fellow to o rgan ize himself for 
t he real wor ld . Bu t h e d id no t j o i n t h e real 
wor ld anyway, because t he a p p o i n t m e n t was 
at Cal tech [ the Cal i fornia Ins t i tu te of T e c h ­
nology, Pa sadena ] . 
I first m e t Ed S to lper in 1976, w h e n I was 
p e r s u a d e d , in a weak m o m e n t , to b e c o m e a 
t eam l eade r for e x p e r i m e n t a l pe t ro logy in the 
3-year Basaltic Volcanism Project , a n expe r i ­
m e n t in g r o u p p l ane ta ry science l a u n c h e d by 
the L u n a r a n d P lane ta ry Science Ins t i tu te . I 
h a d b e e n e a r t h - b o u n d since Apol lo 12, a n d 
w h e n I i n q u i r e d a b o u t good cand ida t e s for 
the t e am, I was advised tha t I shou ld consid­
e r Ed Sto lper . W h e n I exp re s sed d o u b t s tha t 
he , as a g r a d u a t e s t uden t , would surely be 
too busy with o t h e r th ings to be able to at­
t e n d w o r k s h o p s a n d to g e n e r a t e m a n u s c r i p t 
on d e m a n d , I was t h e n told tha t my t eam 
would no t be cons ide red viable w i thou t Ed 
Stolper . It t u r n e d o u t tha t his p r e s e n c e was 
o n e of the br igh tes t aspects of my t ime o n 
this project . 
I m o v e d to Cal tech in 1983 a n d f o u n d tha t 
h e was well instal led. H e h a d a f lour ishing 
labora tory , a g r o u p of s t uden t s , a n d several 
p r o g r a m s u n d e r way. T o his r e sea rch o n lu­
n a r rocks a n d meteor i t e s h e h a d a d d e d re ­
search o n oceanic basalts a n d cons ide ra t ions 
of t he physics of mig ra t ion of basalts a n d o th ­
e r mel ts . H e h a d a d o p t e d in f r a r ed spect ros­
copy in o r d e r to m e a s u r e t he a m o u n t a n d 
speciat ion of water dissolved in silicate melts 
a n d has since e x t e n d e d this r e sea rch to car­
bon d iox ide solubilities. Associated with t h e 
e x p e r i m e n t a l a p p r o a c h was t he d e v e l o p m e n t 
New York, viii + 333 p p . , 1986, $53 .30 (pa­
perback) . 
Proceedings of the Tenth Symposium on Antarc­
tic Meteorites 1985, Mem. Natl. Inst. Polar Res. 
Spec. Iss. Ser., vol. 4 1 , Keizo Yanai , H i r o s h i 
T a k e d a , a n d Aki ra S h i m o y a m a (eds.) , Na­
tional Ins t i tu te of Pola r Resea rch , T o k y o , J a ­
pan , v + 393 p p . , 1986. 
Sediments and Water Interactions, P e t e r G. Sly 
(ed.), Sp r inge r -Ver l ag , New York , xxi + 5 2 1 , 
1986, $105 .00 . 
Thermal Modeling in Sedimentary Basins, Coll. 
Colloq. Seminaires Ser., vol. 44 , J e a n B u r r u s 
(Ed.), Edi t ions T e c h n i p , Paris , xix + 600 p p . , 
1986 ~ $ 9 1 . 0 0 (pape rback) . 
of t h e r m o d y n a m i c mode l s for silicate mel ts , 
which led h im in to deba te s with es tabl ished 
au thor i t i e s in t h e field b u t which also led to 
t he award of t he C la rke Meda l . 
T h e f u n d a m e n t a l character is t ics of Ed.'s 
work, it seems to m e , a r e tha t h e becomes in­
t r igued by a p r o b l e m , b u t n o p r o b l e m tha t is 
no t a f u n d a m e n t a l o n e , tr ies to devise t he 
best possible way to solve t h e p r o b l e m o r to 
cons t ra in it, a n d t h e n p r o c e e d s to get o n with 
it. H e moves wi thou t hes i ta t ion to wha teve r 
i n s t r u m e n t a t i o n p rov ides t he p r o s p e c t of an­
swer ing the ques t ions h e poses . Fo r e x a m p l e , 
h e p e r s u a d e d m e as c h a i r m a n to c o n t r i b u t e 
$25 ,000 in e q u i p m e n t funds f rom o u r divi­
sion's al location to t h e N uc l ea r Magne t i c Res­
o n a n c e Facility in t he Chemis t ry Division, be­
cause this would p e r m i t h i m a n d his s t uden t s 
to tackle s o m e minera log ica l p r o b l e m s of in­
terest . T h e best p a p e r in Science for 1984 de ­
ve loped f rom Ed Sto lper ' s lead in a 1981 
H a r v a r d p a p e r , c o n c e r n e d with mel t segrega­
t ion. His review of compressibi l i ty d a t a led 
h im to conc lude tha t t h e increase in densi ty 
of mol t en basalt as a funct ion of p r e s s u r e 
migh t b r i n g it to values h i g h e r t h a n tha t of 
pe r ido t i t e . T h e critical e x p e r i m e n t is mea­
s u r e m e n t of t he densi ty of mo l t en basalt at 
h igh p re s su re s a n d t e m p e r a t u r e s , which is n o 
easy task, b u t T o m A h r e n s has a big g u n at 
Cal tech. Sally R i g d e n took u p t h e p r o b l e m 
for h e r thesis, a n d they devised shock wave 
e x p e r i m e n t s us ing , for t he first t ime , a mol­
ten t a rge t ins tead of solid mate r ia l . F r o m the 
resul ts , they d e t e r m i n e d the dens i ty of a sili­
cate mel t u p to p r e s s u r e s equ iva len t to those 
abou t 700 k m d e e p in t h e e a r t h . T h e resul ts 
p rov ide s u p p o r t for t h e concep t of a s u n k e n 
komat i i te ocean in early e a r t h his tory. 
W h e n I a r r ived at Cal tech , I was told tha t 
Ed Sto lper was k n o w n to s o m e as " Y o u n g 
W a s s e r b u r g . " T h i s is an ind ica t ion of his in­
tellectual quali ty, his d e t e r m i n a t i o n , a n d his 
ability to get th ings d o n e as h e th inks best. If 
h e keeps u p t h e way h e is go ing , his s t r ing of 
awards m a y o n e day m a t c h even tha t of "Old 
W a s s e r b u r g . " T h e p r o d u c t of this a p p r o a c h 
to r e sea rch by t h e r igh t ind iv idua l is cer ta inly 
good science, a n d I p r o u d l y p r e s e n t my col­
league Ed S to lpe r for this year 's Mace lwane 
Award . 
Pe t e r J . Wyllie 
Response 
T h a n k you, Pe te r , for t ha t g e n e r o u s in t ro ­
duc t ion . T h e r e will, however , I t h i n k be little 
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d o u b t given my shaky voice a n d h a n d s , tha t I 
a m n e r v o u s , h u m b l e d , a n d deep ly h o n o r e d to 
receive this a w a r d . 
W h a t I wou ld like to d o in t h e few m i n u t e s 
I have u p h e r e is to descr ibe briefly t he p a t h 
tha t my col leagues a n d I have followed in t he 
work cited by Pe t e r Wyllie o n t h e densi t ies of 
silicate mel ts at h igh p res su res . T h i s will give 
m e an o p p o r t u n i t y to d e m o n s t r a t e how ser­
e n d i p i t o u s my p r e s e n c e u p h e r e really is a n d 
to publicly acknowledge deb t s to f r iends a n d 
col leagues . 
In t h e fall of 1978, I was a g r a d u a t e stu­
d e n t at H a r v a r d in c h a r g e of a cou r se called 
S o p h o m o r e T u t o r i a l , r e q u i r e d of all s t uden t s 
ma jo r ing in geology w h o w a n t e d to g r a d u a t e 
with h o n o r s . T h e c lassroom p a r t of this u n ­
g r a d e d cour se consis ted of a series of gues t 
lec tures by faculty m e m b e r s to i n t r o d u c e 
t h e m to t h e s t uden t s . O n e T h u r s d a y even ing , 
Rick O 'Conne l l ta lked to us a b o u t how phase 
c h a n g e s could b e respons ib le for substant ia l , 
long-l ived p l a t eau uplifts . D u r i n g his talk, t he 
idea o c c u r r e d to m e tha t i gneous different ia­
t ion of t he u p p e r m a n t l e could lead to uplift. 
I wen t away a n d t r ied to see if this would 
work . I n t h e process , I f o u n d tha t I n e e d e d 
to be able to es t imate t h e densi ty of basaltic 
mel t at a b o u t 30 kbar . I looked u p t h e little 
tha t was k n o w n a b o u t t he compressibi l i ty of 
basaltic mel t , guessed at its p r e s s u r e d e p e n ­
d e n c e , a n d d id t h e calculat ion. I neve r have 
p u r s u e d the ques t ion of uplift r e la ted to dif­
ferent ia t ion , t h o u g h I t h ink it wou ld be effec­
tive, because I no t iced s o m e t h i n g tha t I 
t h o u g h t was far m o r e in te res t ing : A c c o r d i n g 
to this s imple calculat ion, t he densi ty of basal­
tic mel t closely a p p r o a c h e s a n d p e r h a p s even 
exceeds tha t of coexis t ing m a n t l e phases at 
relatively low p re s su re s . At t he t ime , J i m 
Hays , Dave Walke r , a n d I were t h i n k i n g 
a b o u t t h e mig ra t i on of mel t in t h e m a n t l e : in 
pa r t i cu la r , s t rugg l ing with how, given o u r 
conclus ion tha t mel ts would c o m e o u t very 
rapid ly , m a g m a could ever be r e t a i n e d in the 
m a n t l e . T h e no t ion tha t t he buoyancy of 
melts d imin i shes o r even reverses sign at 
d e p t h s of only a few h u n d r e d k i lometers was 
a possible solut ion to o u r d i l e m m a . 
O p i n i o n s o n this idea have , f rom t h e start , 
b e e n highly po la r ized . S o m e say it is crazy; 
o t h e r s have seen tha t if it is o n t h e r igh t 
t rack, o u r sur face-based no t ions of igneous 
pe t ro logy a n d its ro le in t he evolu t ion of t he 
e a r t h may n e e d to be r e t h o u g h t . Happ i ly , 
J i m Hays a n d Dave Walker , my wise f r iends , 
advisors , a n d m e n t o r s over my long years as 
an u n d e r g r a d u a t e a n d g r a d u a t e s t u d e n t at 
H a r v a r d , w e r e enthus ias t ic . A l o n g with B r a d 
H a g e r , w h o also received a Mace lwane A w a r d 
[earl ier] this year , we wro te a p a p e r in which 
the resul ts of this a n d re la ted calculat ions a n d 
specula t ions w e r e p r e s e n t e d . 
My work in this a r ea m i g h t have g o n e n o 
fu r the r , excep t t ha t in t h e s u m m e r of 1979, I 
m o v e d to Cal tech . It is a l i t t le-known fact, bu t 
R a y m o n d J e a n l o z a n d I o v e r l a p p e d at Cal­
tech for a b o u t a week; t h e r e is n o t r u t h to t he 
r u m o r , which I will s tar t now, tha t t h e r e was 
a connec t ion be tween my arr ival a n d Ray­
m o n d ' s a b r u p t d e p a r t u r e . D u r i n g tha t week, 
at t he f amous Seismo Lab coffee h o u r s , Ray­
m o n d , T o m A h r e n s , a n d I ta lked a b o u t how 
o n e m i g h t go a b o u t actually m e a s u r i n g the 
densi t ies of mel ts at h igh p re s su res . M a n y 
ideas were discussed, b u t t he idea of d o i n g it 
by shock wave t echn iques e m e r g e d . O v e r t h e 
nex t year , T o m a n d I b e g a n to des ign a re ­
search project to ca r ry o u t such m e a s u r e ­
m e n t s a n d r ec ru i t ed Sally R igden , a first-year 
g r a d u a t e s tuden t , to work with us . As with all 
such projects , we b e g a n by boo t l egg ing it: 
Lee Silver lent us a massive induc t ion fur­
nace , Cal tech pa id for electrical h o o k u p s , 
T o m ' s g r an t s pa id for eve ry th ing else. Even­
tually, t he project got go ing in ea rnes t with 
s u p p o r t f rom NSF , b u t for a lmost 4 years , al­
mos t n o t h i n g wen t r igh t , a n d all sorts of p r e ­
viously u n i m a g i n a b l e th ings wen t w r o n g . 
T h e n all of a s u d d e n , th ings tha t d i d n ' t work 
be fo re s ta r ted to work , a n d we w e r e o n o u r 
way, a n d this o n g o i n g project is o n e of t h e 
mos t exci t ing th ings t ha t I a m involved in. By 
t h e way, this la t ter p h e n o m e n o n of n o t h i n g 
w o r k i n g a n d t h e n s u d d e n l y eve ry th ing work­
ing for n o obvious r eason has b e e n exp l a ined 
to m e by J u l i a n Go ldsmi th as a f u n d a m e n t a l 
aspect of M o t h e r N a t u r e ' s personal i ty : At 
first, she der ives p l ea su re f rom caus ing you 
t roub le w h e n you try to discover h e r secrets , 
b u t if you persist , a f ter a while, she gets 
b o r e d a n d gives u p . 
W h a t lessons d o I de r ive f rom this e x p e r i ­
ence? First, you n e v e r know w h e r e y o u r ideas 
may c o m e f rom, so always listen, a n d k e e p a n 
o p e n m i n d . I a m 100% cer ta in tha t , we re it 
no t for t he casual connec t ion m a d e d u r i n g 
Rick O 'Connel l ' s l ec tu re tha t led m e u n p r e ­
dictably to d o a s imple back-of - the-envelope 
calculat ion, I wou ld never have c o m e u p with 
t he idea a n d e x p e r i m e n t a l fol low-up to it t ha t 
has b e e n so fruitful a n d has occup ied so 
m u c h of my t ime. If you a r e h e r e , Rick, I a m 
deep ly gra teful . 
Second , d o n ' t wor ry if a lot of p e o p l e t h i n k 
tha t wha t you a r e d o i n g is crazy. T h e tes t ing 
of crazy ideas can lead to i m p o r t a n t d a t a a n d 
insights , a n d some t imes t he ideas m i g h t even 
t u r n o u t to be r ight . I n fact, I a m convinced 
tha t if you can a r r a n g e it, you shou ld work 
only o n p r o b l e m s tha t eve ryone else th inks 
a r e crazy. T h i s will give you the b r e a t h i n g 
space to d o a t h o r o u g h j o b , a n d by the t ime 
the res t of t h e wor ld notices t ha t it wasn ' t so 
crazy af ter all, you will be very far a h e a d . 
T h i r d , somet imes g r ea t pa t i ence is re ­
q u i r e d in t he pu r su i t of technically difficult 
e x p e r i m e n t s . W e e x p e r i e n c e d a lmost 4 years 
of f rus t ra t ion be fo re o u r first successful mea ­
s u r e m e n t . F u n d i n g agencies mus t , in par t i cu­
lar, find ways to s u p p o r t cha l lenging , difficult 
e x p e r i m e n t s tha t d o n ' t yield "quick fixes." 
F o u r t h , my col leagues at Cal tech have b e e n 
essential to t he success tha t I have achieved 
t h e r e . I d o no t know w h e r e I would be in my 
work were it no t for T o m A h r e n s ' s en thus i ­
asm, exper t i se , a n d will ingness to col labora te 
a n d s h a r e with m e . T h e s e quali t ies a r e , in my 
op in ion , w idesp read a m o n g the Cal tech sen­
ior faculty, a n d Sam Eps te in , G e o r g e Ross-
m a n , Lee Silver, a n d G e r r y W a s s e r b u r g have 
h a d equally la rge impac t s o n my work . 
Finally, I wan t to p a r a p h r a s e s o m e t h i n g 
tha t Sam Eps te in o n c e said to m e . H e said 
tha t o n e of t he grea tes t p leasures of his ca­
r e e r is t h e p e o p l e tha t h e has c o m e to k n o w 
t h r o u g h his work . I n a way, we m i g h t view 
the work tha t we d o as a vehicle for in teract ­
ing with o t h e r peop le a n d ge t t ing to know 
t h e m a n d how they t h i n k a n d to ca re for 
t h e m . T h e f r iends t ha t I have m a d e t h r o u g h 
my work a r e as i m p o r t a n t to m e as t h e w o r k 
itself; those of ypu w h o m e a n a lot to m e 
know w h o you a r e a n d I t h a n k you for y o u r 
h e l p a n d s u p p o r t . 
Finally, I wan t to tell s o m e t h i n g to my wife, 
L a u r e n , with w h o m I've spen t near ly half my 
life a n d with w h o m I have sha r ed b o t h o u r 
successes a n d fai lures. T h e po in t of this 
award , a cco rd ing to its o r ig ina tors , is to rec­
ognize scientists while they a r e still y o u n g so 
as to offer t h e m e n c o u r a g e m e n t . L a u r e n , I 
know tha t it d o e s n ' t seem like it at t he e n d of 
a long day o r w h e n the ch i ld ren wake us u p 
in t he m i d d l e of t h e n ight , b u t it has now 
been certified by a n augus t association, t he 
A m e r i c a n Geophys ica l U n i o n , with all of its 
expe r i ence a n d na t iona l a n d in te rna t iona l in­
fluence, tha t we a r e still young , so it m u s t be 
so. 
Ladies a n d g e n t l e m e n , t h a n k you very 
m u c h . 
E d w a r d S to lper 
Robert A. Weller 
PAGES 42-43 
Citation 
Rober t A. Wel le r is a seagoing e x p e r i m e n ­
talist o r observa t iona l o c e a n o g r a p h e r w h o has 
m a d e in his sho r t c a r e e r several t ruly out­
s t and ing con t r ibu t ions to u n d e r s t a n d i n g how 
the u p p e r ocean r e s p o n d s to a t m o s p h e r i c 
forcing. H e is w i thou t d o u b t o n e of t h e most 
capable a n d creat ive o c e a n o g r a p h e r s of his 
age a n d deserves t h e recogni t ion p r o v i d e d by 
the J a m e s B. Mace lwane A w a r d as a " y o u n g 
geophysicist of o u t s t a n d i n g ability a n d p r o m ­
ise." 
After rece iv ing his u n d e r g r a d u a t e d e g r e e 
in e n g i n e e r i n g a n d app l ied physics f rom H a r ­
vard , Bob Wel ler e n t e r e d g r a d u a t e school in 
physical o c e a n o g r a p h y at Scr ipps Ins t i tu t ion 
of O c e a n o g r a p h y a n d w o r k e d with Russ Da­
vis o n t he d e v e l o p m e n t of a new mechanica l 
c u r r e n t m e t e r to be used in u p p e r ocean 
s tudies . Whi le several c u r r e n t m e t e r des igns 
t h e n in use w o r k e d well on subsur face moor ­
ings in t h e d e e p ocean , n o exis t ing c u r r e n t 
m e t e r p e r f o r m e d well in t he u p p e r ocean . 
After cons ide rab le e x p e r i m e n t a l effort, Bob 
deve loped a mechan ica l flow sensor (using 
two coup led p rope l l e r s ) with near ly perfect 
cosine r e s p o n s e a n d t h e n used two of these 
sensors m o u n t e d at r igh t angles with associat­
ed electronics to bui ld t h e vec to r -measu r ing 
c u r r e n t m e t e r (or V M C M ) . By mechanical ly 
filtering o u t t h e usual ly very la rge oscillatory 
flows with p e r i o d s less t h a n a m i n u t e associat­
ed with surface wave a n d wave- induced 
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